Mapping transcriptional start sites and in silico DNA footprinting.
Determination of a gene's transcriptional start site underlies the identification of the proximal promoter region and thus facilitates the subsequent analysis of components controlling its expression, namely, cis-acting regulatory elements and their cognate binding proteins. It also enables assembly of meaningful reporter constructs to examine promoter function in different cellular contexts. In this chapter, basic protocols for two experimental approaches to transcriptional start site determination are described: primer extension analysis and the ribonuclease protection assay. Consideration is also given to RNA sources, RNA purification, and primer design. The explosion in genomic DNA and mRNA sequence information derived from genomic sequencing projects, expressed sequence tags and microarrays, combined with in silico analysis, such as automated sequence annotation and gene identification algorithms, now provides an alternative source of detailed information on gene structure and expression. Two approaches to the in silico identification of transcription factor binding sites are described.